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Using Environmental Science Education Curricula and Experiences
to Enhance Science Teaching for All Students: Creating an

Integrated, Inclusive Learning Environment

Linda K. Ramey, Ph. D.
Introduction

The Miami Valley region of southwestern Ohio is a rapidly growing

technical/industrial area with limited surface and ground water resources

relative to human population and other water demands. This project was an

initial attempt to involve area teachers, and ultimately their students in

increased awareness of the natural resources, and surface and ground water

issues in the region. The primary goal of the project was to provide

elementary and middle level classroom teachers with knowledge and

understanding of water-related issues and the wealth of natural resources

available to them to teach environmental science education.

The Ohio Environmental Education Fund/Ohio Environmental

Protection Agency funding for this project, was awarded May, 1997.

Recruiting of teachers for the summer workshop commenced at that time.

Thirty three teachers were selected to participate and a graduate student was

hired for the project. This project demonstrated true collaboration in

numerous public agencies and institutions in the Montgomery/Greene

County area namely: Five Rivers Metro Parks, Greene County Parks, Lower

Great Miami Watershed Enhancement Program, Greene Soil and Water

Conservation District, the Dayton Museum of Natural History, Montgomery
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County Soil and Water Conservation, Wright State University, and several

diverse public school districts as outlined herein.

Project Description

The Miami Valley Environmental Science Education Teacher

Enhancement Project Summer Workshop was conducted as a combination of

field-based activities and exploration of environmental curricular materials

from June 19 July 3, 1997. The two week summer institute was conducted at

a variety of local natural areas depending on the day's topic of exploration.

Several environmental education curricular materials were included in the

training the teachers received during the summer workshop: Project Wet,

Project Wild and Project Wild Aquatic, Integtating Environmental Education

and Science: Using and Developing Learning Episodes, the draft version of

Surface and Ground Water Resources Curriculum, and a number of site-

specific brochures and materials from the various agencies involved in the

workshop. Supplemental curricular materials and backpacks with kits of

water testing supplies and equipment were supplied to these teachers to

facilitate outdoor student investigations and have proven to be very

successful on the many field trips with students. The teachers used these and

other materials from their classroom curriculum to develop integrated units

related to water resources and environmental topics for implementation

during the school year.

Eleven resource teachers were selected to act as the on-site facilitators

that work closely with the other teachers within their school(s) to build a

3 4



supportive network for the teachers during the project's year of follow up.

Relevant readings and assignments were included for the resource teachers,

to strengthen professional development in the area of teacher leadership

skills to aid in implementation and delivery of the program. The role of

these resource teachers also included assisting with collection field test data

on the initial draft of the Surface and Ground Water Resources Curriculum

(SGWRC) conducted during the school year. This teacher professional

development model has proven to be powerful in implementing change

within school settings because of its collegial nature--a fellow classroom

teacher working with and supporting other teachers to bring about enhanced

science teaching and learning.

Following the summer workshop, project participants met each quarter

during the school year, (October 29, 1997, February 3, and April 28, 1998) to

chart progress, share information, and to renew friendships developed over

the course of the summer workshop. One of the most valuable, but

unanticipated outcomes of the project was the collegial network that

developed between the teachers from very diverse school districts, grade

levels, and backgrounds. Another year-long effort was the development of

the project presentation at the annual Science Education Council of Ohio

(SECO) conference. This presentation took place in February and involved

most of the teachers as they shared what they had done in their classrooms

relating to environmental education and water/natural resources.
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Classroom observations/visits were ongoing through out the year.

Teacher participants have taken their students on many field trips that were

closely connected to the wealth of water resources and environmental

curricular materials they received and/or developed during the summer

workshop. This project has directly benefited all of the 33 teachers and their

students, the graduate student, and all associated with the project. More

specifically, each group of teachers developed and are implementing a very

specific Action Plan for integrating the newly acquired environmental science

education (ESE) knowledge and teaching skills with existing classroom

curriculum. The teachers' Action Plans were also based on the knowledge

learned during the workshop of how various ESE curricula fulfill the

requirements of the Ohio Science Model and state Proficiency Outcomes

testing requirements. The teacher participants developed and shared their

Action Plans for what ESE materials and experiences they would implement

with their students as well as how they were going to implement their plan.

These Action Plans clearly demonstrated what they had learned during the

workshop and the knowledge of the curricular materials they now possessed.

Project Assessment and Outcomes

Initial data, collected on the final day of the workshop, was indicative

of the overall positive tone of the two week workshop. Evaluation of the

summer workshop (Figure 1), in the form of comments and an exit survey

were quite favorable with near perfect scores (overall average of 4.93 on a

scale of 5). The overwhelming response from the comments on the survey
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forms and conversations with the teacher participants was for more

opportunities to learn about environmental issues and available resources.

Figure 1.

Evaluation of the Summer OEEF Environmental Workshop

5= strongly agree, 4= agree, 3= undecided, 2= disagree, 1= strongly disagree

1. This workshop was beneficial to me as a classroom teacher.

5 4 3 2 1

Average rating = 5

2. The materials I received will be helpful in teaching about water resources.

5 4 3 2 1

Average rating = 5

3. This workshop was set up in a format that was conducive to my learning

the content needed to teach about water resources/environmental education.

5 4 3 2 1

Average rating = 4.82

4. The material presented either on site or during field experiences was on an

appropriate level. 5 4 3 2 1

Average rating = 4.82

5. The workshop overall was a good learning experience that I will share

with other teachers. 5 4 3 2 1

Average rating = 5

6. The experiences and materials from the workshop will benefit my

students. 5 4 3 2 1
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Average rating = 4.96

Figure 1. (continued)

Collective Comments:

The three best things about the workshop were:

1. Great resources, people and materials, experiences, all delivered in a

teacher-friendly manner.

2. Wonderful to have the time to learn and share with other teachers with

similar interests and from a variety of schools. Also time to work and

coordinate all the new material with other teachers in my school.

3. A wealth of new ideas to enhance my science teaching and on how io use

natural areas like the parks to help students learn about the environment.

What I would change for the next environmental summer workshop. . .

1. Needed more time to focus on other areas of environmental education,

and on other topics such as land use and development.

2. Have a naturalist to help us design and set up a land lab or natural area at

our school.

Teachers' responses indicated that they saw the need for more in-depth

environmental education, particularly school-based land labs that they could

access more frequently and have their students involved in long term

investigations. This prompted me to seek an extension of the funding period

to explore issues relating to land labs and land use issues.

School visits, class observations, field trips, and other information

from the 1997-98 school year indicates that the teachers continue to

incorporate the water resources curricular materials in their teaching as well

as to implement their Action Plans. As an indicator of the success of the
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project, a principal from one of the participating schools stopped to tell me

how one of the students, who is normally in trouble and in his office

frequently, came bouncing into the school building one afternoon, following

a field trip and water testing at the Wesleyan Nature Center, and announced

that he loved doing science and that that day had been his "best day in

school"! This level of student involvement and interest has been recounted

several times so far this year. To me, this is exactly the type of enthusiasm

that should be our goal in delivering high quality environmental edUcation

and in developing positive attitudes toward science while increasing

students' conceptual understanding of the natural world.

The summative Project Survey instrument was more extensive,

encompassing four categories: the summer institute, science teaching prior to

the project, science teaching after to the project, and general questions related

to the project. Overall responses were once again positive (Figure 2). This

survey also called for the teachers to reflect on the changes that occurred in

their teaching, and level of implementation of the environmental curricular

materials in their classroom as well as how the program benefited their

students.
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Figure 2.

Miami Valley Environmental Science Education

Teacher Enhancement Project Final Survey

Please Indicate:

5= strongly agree, 4= agree, 3= undecided, 2= disagree, 1= strongly disagree

Category 1 overall = 4.73

During the summer institute . . .

1. The facilitators were knowledgeable of subject matter being discussed.

5 4 3 2 1

Average response = 4.83

2. The facilitators were helpful. 5 4 3 2 1

Average response = 4.77

3. The materials supplied during the summer institute were

appropriate and useful. 5 4 3 2 1

Average response = 4.77

4. I was supported in teaching environmental science and using

the materials throughout the entire project. 5 4 3 2 1

Average response = 4.67

5. The Project Wild, Project Wild Aquatic, Project WET and other curricular

materials were helpful and worth spending time on during the summer institute.

5 4 3 2 1

Average response = 4.93

6. The amount of time spent completing the institute was

appropriate. 5 4 3 1 1

Average response = 4.53

Category 2 overall = 3.83

Before my involvement in this program . . .

7. I enjoyed learning and teaching science. 5 4 3 2 1

Average response = 4.20
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Category 2 (cont.) overall = 3.83

Before my involvement in this program . . .

8. I spent an equal to or greater amount of time teaching science

than other subjects in my classroom. 5 4 3 2 1

Average response = 3.07

9. I felt science was just as important in a child's education as math, spelling,

reading, writing, etc. 5 4 3 2 1

Average response = 4.27

10. The majority of my science lessons were "hands-on".

Average response = 3.86 5 4 3 2 1

11. My students generally enjoyed learning science.

Average response = 4.24 5 4 3 2 1

12. My teaching performance in science or science-related areas was above average.

5 4 3 2 1

Average response = 3.45

Category 3 overall = 4.38

After my involvement in this program . . .

13. I enjoyed learning and teaching science. 5 4 3 2 1

Average response = 4.63

14. I spent an equal to or greater amount of time teaching science than other

subjects in my classroom. 5 4 3 2 1

Average response = 3.76

15. I felt science was just as important in a child's education as math, spelling,

reading, writing, etc. 5 4 3 2 1

Average response = 4.66

16. The majority of my science lessons were "hands-on".

Average response = 4.24 5 4 3 2 1



Category 3 (continued)

After my involvement in this program . . .

17. My students generally enjoyed learning science.

overall = 4.38

5 4 3 2 1

Average response = 4.62

18. My teaching performance in science or science-related areas was above average.

5 4 3 2 1

Average response = 4.37

Category 4 overall = 4.73

General Questions

19. I feel as though teachers could benefit from an environmental program similar

to this one. 5 4 3 2 1

Average response = 4.83

20. I would recommend this program to my colleagues. 5 4 3 2 1

Average response = 4.73

21. I have utilized the materials and the knowledge gained from

this program in teaching science. 5 4 3 2 1

Average response = 4.66

22. I feel that my students have benefited from my involvement

in this environmental project. 5 4 3 2 1
Average response = 4.76

23. I would complete this or a similar environmental program

again if possible. 5 4 3 2 1

Average response = 4.47

24. My overall teaching performance in science or science-related topics has

improved through this program.

Average response = 4.75 5 4 3 2 1

25. My overall feeling of this program is very positive.

Average response = 4.87 5 4 3 2 1



Figure 2. (continued)

Comments:

Thanks for the opportunity to learn and work efficiently in an area I felt

uncomfortable/inadequate in as a teacher. I can't wait to participate again.

This was a great program and I highly recommend it. The contacts and resources

are a valuable asset to teaching science especially on environmental issues.

I really enjoyed the summer workshop and the SEC experience. We used many of

the activities and lessons in my classroom. The students really benefited from my

experience last summer.

I have had a great time. Thank you for expanding my environmental awareness!!

The facilitators were excellent teachers. Their enthusiasm toward science was

contagious. I really enjoyed the opportunity to meet and work with other classroom

teachers. It was great !

[Graduate Student Tim Campbell] was an outstanding support person. Whatever

he is making he deserves at least three times as much!

for all the assistance given to me this year from the facilitators of the Institute.

Thanks for the extra set of hands with my classroom and students.

Excellent program.

Great program! Thanks for the wonderful opportunity!

In my years of teaching, this was the most valuable, applicable project I have had

the privilege of participating in! Meeting and collaborating with colleagues was a

definite plus! The application of my readings of successful staff development was

exemplified by the efforts of Dr. LR. She is truly a key ingredient to the success of

this program. It was always organized with the students' and teachers' best interests

in mind. Thanks for the opportunity.

I already taught a lot of hands-on science. The program added to what I already

did, especially in the water area. Thanks.

My students really picked up on my enthusiasm and personal interest in our

environment. WOW the idea of running out of useable water and soil (and how

long it takes to make new soil) was a "rendered speechless" concept for them.



Enhanced environmental education was evident in the amount of

time and hands-on teaching of science occuring in participants classrooms. It

was also reflected in more than just field trips. The teachers reported an

increase in the classroom time spent on topics related to surface waters

environmental science. Examples included the use of owl pellet lessons tied

to habitat and food web investigations and/or building an observation

environment for students to study long term at one school.

Discussion and Conclusions

The "lessons learned" can be stated quite simply: collaborate with good

folks; follow sound professional development and adult education

principles; set high goals but have realistic expectations for the project and

participants; value and respect diversity in a broad sense; and finally, don't

create what already exists, e.g. many excellent, well-tested curricular materials.

This two week workshop, with year-long follow up and quarterly

meetings proved to be a successful model for helping a wide range of

classroom teachers to enhance their understanding, teaching and classroom

learning environment. The model was based on the Teacher Professional

Model of Trainer of Trainers and grounded in Adult Learning Theory as the

overall delivery framework, coupled with sound environmental education

content and curricular materials. This approach enabled the project

facilitators to be successful in assisting 33 classroom teachers to grow in

confidence, to gain conceptual understanding, and to develop a working

knowledge of ESE related to water and natural resource issues.
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The teacher participants were treated as valuable members of the

workshop team and their initial knowledge was the starting point for an very

capable group of ESE professionals who fully understood the need to present

the information, experiences, and materials in a manner that helped the

teachers to feel comfortable and capable of taking some risks to extend their

surface waters and natural resources knowledge base. All in all, the group

still stays in close contact and during the summer of 1998, we had a three day

symposia to discuss and investigate land use issues and effective design of

land labs at their school sites. Our next step is a big one as Wright State

University is now a GLOBE franchise site and the MVESETEP participants

will be first in line to take part in this newest ESE project for classroom

teachers.

References
Ohio Environmental Education Fund. (1994). Cantrell, D. C., & Barron,

P. A. (Eds.). Integrating Environmental Education and Science: Learning and
Developing Learning Episodes. Ohio: Newark.

Ohio Department of Education (1994). Science: Ohio's Model
Competency-Based Program. Ohio: Columbus.

Project WET (1995). Project WET: Curriculum and Activity Guide.
Montana: Montana State University.

Project WILD (1992). Project WILD: Activity Guide. Western
Regional Environmental Education Council, Inc., Colorado: Boulder.

Project WILD Aquatic (1992). Project WILD Aquatic: Activity Guide.
Western Regional Environmental Education Council, Inc., Colorado:
Boulder.

1_5



U.S. Department of Education
Office of Educational Research and Improvement (OERI)

National Library of Education (NLE)
Educational Resources Information Center (ERIC)

REPRODUCTION RELEASE
(Specific Document)

I. DOCUMENT IDENTIFICATION:

ERIC

Title: Using Environmental' S&ience':Education,CurticMa. arid; Expetiences.. to_ Enhance!.SCience
Teaching for All Students: Creating an Integrated, Inclusive Learning Environment

Authoqo Linda K. Ramey

Corporate Source:
Publication Date:

January 1999

II. REPRODUCTION RELEASE:
In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced in the

monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced paper copy,

and electronic media, and sold through the ERIC Document Reproduction Service (EDRS). Credit is given to the source of each document, and, if

reproduction release is granted, one of the following notices is affixed to the document.

If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following three options and sign at the bottom

of the page.

The sample sticker shown below will be The sample sticker shown below will be

affixed to all Level 1 documents

1

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL HAS

BEEN GRANTED BY

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

Check here for Level 1 release, permitting reproduction
and dissemination in microfiche or other ERIC archival

media (e.g., electronic) and paper copy.

Sign
here,-;
please

affixed to all Level 2A documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN

MICROFICHE, AND IN ELECTRONIC MEDIA
FOR ERIC COLLECTION SUBSCRIBERS ONLY,

HAS BEEN GRANTED BY

2A

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

Level TA

11

Check here for Level 2A release, permitting reproduction
and dissemination In microfiche and in electronic media

for ERIC archival collection subscribers only

The sample sticker shown below will be
affixed to all Level 28 documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN

MICROFICHE ONLY HAS BEEN GRANTED BY

2B

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

Level 28

Check here for Level 28 release, permitting
reproduction and dissemination in microfiche only

Documents will be processed as indicated provided reproduction quality permits.
If permission to reproduce Is granted, but no box Is checked, documents will be processed at Level I.

t hereby grant to the Educational Resources Information Center (ERIC) nonexclusive permission to reproduce and disseminate this document

as indicated above. Reproductitin from the ERIC microfiche or electronic media by persons other than ERIC employees and its system

contractors requires permission from the copyright holder. Exception ismade for non-profit reproduction by libraries and otherservice agencies

to satisfy information needs of educators in response to discrete inquiries.

Signature:

Organize Address:

uPN6-te.
o

Printed Name/Position/Title:

1.1/SOR
Telephone: `137) 77S-32cr
E-Mail Address:
JeGrvipli je9 Lth,141-,

Erb,

Date:



III. DOCUMENT AVAILABILITY INFORMATION (FROM NON-ERIC SOURCE):

If permission to reproduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the document from another source, please

provide the following information regarding the availability of the document. (ERIC will not announce a document unless it is publicly

available, and a dependable source can be specified. Contributors should also be aware that ERIC selection criteria are significantly more

stringent for documents that cannot be made available through EDRS.)

Publisher/Distributor:

Address:

Price:

IV. REFERRAL OF ERIC TO COPYRIGHT/REPRODUCTION RIGHTS HOLDER:

If the right to grant this reproduction release is held by someone other than the addressee, please provide the appropriate name and

address:

Name:

Address:

V. WHERE TO SEND THIS FORM:

Send this form to the following ERIC ClearinahouiNIVERSITY OF MARYLAND

ERIC CLEARINGHOUSE ON ASSESSMENT AND EVALUATION
1129 SHRIVER LAB, CAMPUS DRIVE

COLLEGE PARK, MD 20742-5701
Attn: Acquisitions

However, if solicited by the ERIC Facility, or if making an unsolicited contribution to ERIC, return this form (and the document being

contributed) to:
ERIC Processing and Reference Facility

1100 West Street, rd Floor
Laurel, Maryland 20707-3598

Telephone: 301-497-4080
Toll Free: 800-799-3742

FAX: 301-953-0263
e-mail: ericfac@ineted.gov

WWW: http://ericfac.piccard.csc.com

EFF-088 (Rev. 9/97)


